RA-XII exerts anti-oxidant and anti-inflammatory activities on lipopolysaccharide-induced acute renal injury by suppressing NF-κB and MAPKs regulated by HO-1/Nrf2 pathway.
Acute kidney injury (AKI) is an abrupt loss of kidney function and severe AKI needs renal replacement therapeutic strategy and has high mortality. RA-XII is a natural cyclopeptide, isolated from the traditional Chinese medicine Rubia yunnanensis, exerting anti-inflammatory and anti-tumor activities. The present study aimed to explore the effects of RA-XII on LPS-induced ACI and the underlying molecular mechanism in TCMK-1 cells in vitro. The results indicated that RA-XII delayed the animal death caused by LPS in mice. The kidney histological changes were markedly attenuated by RA-XII. RA-XII also reduced the serum uric acid, creatinine, BUN and renal 8-OHdG. In addition, RA-XII suppressed LPS-induced oxidative stress in kidney, as evidenced by the up-regulation of superoxide dismutase (SOD), catalase (CAT) and glutathione (GSH) levels, and the down-regulation of malondialdehyde (MDA) levels. Additionally, RA-XII enhanced heme oxygenase (HO)-1 and nuclear factor erythroid 2-related factor 2 (Nrf2) expressions in renal tissue sections. Further, RA-XII reduced the release of pro-inflammatory cytokines, including tumor necrosis factor-alpha (TNF-α), interleukin-1β (IL-1β), IL-6 and IL-18, in renal, which was linked to the inhibition of inhibitor of alpha/nuclear factor kappa B (IκBα/NF-κB) and mitogen-activated protein kinases (MAPKs) pathways. The in vitro study illustrated that the anti-inflammatory effects of RA-XII were partially reversed following Nrf2 and HO-1 inhibition. Together, these findings strongly suggested that RA-XII is a potential agent against acute kidney injury.